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(57)Abstract: #V 
PROBLEM TO BE SOLVED: To obtain a zoom lens having a 
vibration compensating function capable of maintaining good 
optical perfomiance over a whole variable power region in 
which the vibration compensation is performed in spite of the 
comparatively simple constitution. 

SOLUTION: This zoom lens is composed, in order from an 
object side, of a first lens group LI having a negative 
refractive power, a second lens group L2 having a positive 
refractive power, a third lens group L3 having a positive 
refractive power and a fourth lens group L4 having a positive 
or a negative refractive power, power variation from a wide- 
angle end to a telescopic end is performed by moving the first, 
second and third lens groups on an optical axis, the fourth lens 
group L4 is a fixed zoom lens and the blurr of a photographied ^ | 
image when the zoom lens L4 is oscillated is compensated by 
moving the third lens group L3 in the direction almost 
perpendicular to the optical axis. 
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— AW:/XTC?feoT. ^X— A^>X;6SSItilbfct 

i-^l^)$-&T««5^^T/^5r^:«ri|#mi-^-5Si!)^t«ttl 10 

tl^^LfcX-Au-^-x, 

Bg<^'frLfcX-AI/>'X„ 

1 Ui'X«tWfEf^2 WVX»©-g-^j«;#igEBfSr*tt^ 

ttf Fw. f FT. mmma ui^xmcomMmmi: f 3 

-0. 2< (fW- fT) /f FW<1. 0 20 
-1. 0< (fW-fT)i/2 /fFT<0. 2 
0 . 4 < ( f W • f T) / f 3 < 2 . 0 

E^-^xt:a^vx§r-g•^T-*5t). mm4ut^xm<om 

uiyXm<0^~yiyy<-/U^i:^tl^tiP 3, P 4 i: L-fc 

-0. 4< (fW-fT)'/2 /f4 <0. 8 
0. 5<P3<2. 0 
-0. 4<P4<0. 8 

ift*« 5 1 ^^(ommmzisn^m^mmi i ic* 

*&YbL. SulEMl I/VXi^, m2U>'Xm. ^Lr||3 
U>XSP<D«ffiJ|XM«»^^n^tVl 1, 12. 13i 

-2. 0< I l/I 2<-0. 5 40 

-0. 2< I 3/1 2< 0.6 

3 XJi 4 t^lH«cDfiil)«««|tg^;t LfcX-^fc, Wi-X„ 
[it*3®6] 1515^2 U':xX»i:^fS^ 3 u:^XPfi 

X-A l^i'X, 
[ft*3S 7 ] MIE^ 3 I'VXi^wlfeffilillcgifgfic^ L. 



^^(DA^^'XiKjJSgoTtJt). H5iE^3 u^'XS^fiAu 
i^Xtlu-'^X. XttjEVi^XiAW'i'Xti^a-g-Lfc 

1 P> 7 cD^^■r^v*» 1 «IE«WSili««at6** LfcX 

— i^^-vX„ 

ifs^« 1 0 1 (g^iifciai i Y)m\z.mmm i ui^xi^fii 

X, Awi'X^LT#if2^ii)lCiaffiSrIfi]ttfcp<=^;^;J;>^*^ 
C 9 «)V^-f 1 :SIE«©^S!)««ffiltg*#LfcX-A 

^>-x„ 

\^xm^mK{hm^}knit}t ~7^-i>:^i^(r>lEV'->'XX 
(9 ^ o r V ^ 5 t Sr^^m i: i- s it*5® 1 5> 9 © V ^-rtt 

1 «IH«©SStlffiiI«lll^*LfcX-A w^x; 

^m^^m^^^<Dmmi,zm\^x. mimmiu^xm. 

>Xi¥Sr@^t-f5X— 2^ u:/X-efcoT. Kx— 

^■^^tmmi^fzt^<Dmmm^<D-:fu:§:mmm2 u>x 
m<o—n(ou>xm^^mi:viBmm^j::^f^iz.j^Wi^'&x 

WfSfrfTJfc Pit ?r#«i:-t-<5Sfi)M«ttlgiSr*UfcX 

—A i^:/X„ 

[000 1] 

®a^i^fi£<OX— AU'^'X-c&oT, «»ofli^Sf)^Sitl 

tcmw}mmmm^mL.tzx~-j^i^:^xi,zm-r^h(ox-$, 

[0 0 0 21 

>x^©^fie:t'(t{c«sbTt. 2mmj^7!>>h3. 4. 




(3) 
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row. v':y:<m^'^^tih<Dmmmm*mm^fi:^m^ 
[0 00 3] m^Mchif^^mi^mm^ti^ \^>:<m<r>m 

[0 0 04] r(DJ:5''i^;<^X'f:^y — K<oX— Ai'V 
[0 0 0 51 #4^Bg60-40605-^4^J#-C»4. ^fe^*:^B!l;6^^)lI 
[00061 #^Bg63-58326-^^^t?f4. ifelft^lBld^PjIll 

ioT, ^i: LT^f&tt;as3flif^mS<o:^ipX-Au:<' 

XSrJi^Lrv^So 

[0 0 0 7] ftj^'f. ffi^6«)/£SttilcJ:t)5l^-r 

Xt LT. it#lC3t^^S:«^-r5 t-^-XpOD-^fP^Jtltt 
^:lil&SiS/i:^|p]lc^lti$-a:-CfiSii^«^-f-5X-AU>' 30 
X;as, {>!lxfl*WPAdS!itli¥2-35406 -^^^-^^M^ 
8-136862^45^a-effi|g L-CV>5o 
[00 0 8] 4#g|5F2-35406 -^^afffi-Ctt. ^i: Lri^i^ 

J:^)S^$^^S3?¥X-i^^^^X^ct3V^-r. ^ro— IfPO 
^3 U'>-Xsl?r)tttil»&SiS/i:;^lS]tc#ffi)S-&Sii:fc 

[0 0 0 9] 31. #M¥8-1368G2-^iZj^r'f±. ±i LT 
— ig W^'* ^ 7ffiro^ipX— l^^-XlcM-^-r-S 

i.xiE(Dmmti^m-rz^4 ui^xmx'omss.^ti^4 

S|X-AU>'Xtc*3V>T. ^ro^2 u>'X8¥^3feWiB& 
[0010] so 




#gB¥l 1-5 2 24 5 



[0 0 1 1] X. m^itw.m^-j^i->:^icmmmmm 
m^mm.-t^m!:.ttm.mmm(omh^i^xmi\sLmiSi» 

icME-rs r t ^ilg^fl^(D/^®^k^|^^a-r5^^c^^ 
^i-^:iti)i^^mtti:<:>x< 5o 
[0 0 12] *:^?^(±. X-Auv-XSr^fig-rs-^HSro 
w>^X»Sr3ttti:Sii::3^lRU;:^»)$*T. KX-Ai->' 

^ 1/ ^^XSroaW !7 — BEfi^ ?r jS-gO (d^^-r 5 r 

[0013] 
^L-fcX-Al^^Xtt. 

(1-1) itS)^^«)J;•9^H^c. :ft<DHSf;^Sr^-r5t^i vvx 
^m-r^fS3u>xm. ^i.xjEt.tzH'ktom^:^^^ 
^i^izmi^xmmi, m2, m3u:^xmi:!ft$is±^^ 

K^-tirrmv ^^4 U>'Xa^J4@:^-Cfe-5X— Al/>' 
XT'fco-c. KX-AU'^'XdssSfiL.fcitroaj^Bitti 

[0014] 

i^m<omM<Dmm\ mi, ms, mis, 1122(4* 

»rSliHc*3V>T (A) f4Z£^S«. (B) tt-fK, (C) 

»4liSffi<D X- A^a^ ^ L r V > 5 „ 

[0015] iii2~ia4 \-tyi^^m(DW.mMmm 1 <^ii« 
is?ero^«^js0ijiros»i««*t«i<Di£^*g. tfra. M 

[0016] 111 9 -El 1 1 l4*^?^ro^fit*JSCil 2 roil 
«*^«S©/£^jlS. t>fe^. MiSSgwiRH®. g|l2~igi 
4 (4*^BjcD^ftt3liS«aj 2 roS»li«</i^(0/2:^«8, 
Ma«roiiK^igiT-fe5<, 

[0017] la 1 6 ~|2l 1 8 »4:*^§aw»ttlliS^J 3 W 
<^m. MjSiSroiR^gl. El9~lil 
2 1 i47^^?^ro^tt^iS9»J3 K)SIbffi«4ftflg©;£^M. 
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[0 0 181 0 2 3--m2 5i'i^m^(D^mmMm4<D 
mmmtDisimm. 1112 e-m 

[0019] L 1 nik(Dmifi::t}(Dm 1 w-^^xsf, 

L 2 }±jE<omi^r:tj(Dm 2 l^^'XSf, L 3 }t,jE<DmiTtf(D 
1, 2, 3T*fi:iE<^ffiJf;^^:tU. 4 T*(iA 

[0 0 2 1] :^'mmmmx\'^m3mi.z^%ntm^-)j 
\^\z.^m^-^x:<—M.uzyXf)^mm mm i^tzt^tD 

m2mL2(D^^:^\cmn. xi^<Dmcm2mtth 

[0 0 2 2] MPl^^m^^XhV. ^3I¥L 3 ^^4 

mc:^Mfxm±'r^^m^(Dy^uT—^^ y v ltv^ 
5o I Pi^^mxh^o 

[0 0 2 3] m4 U>^Xm}^<>fJ:< thl^(DlEU>^X 

[0 0 2 4] >^mm^m<DMW)mmmm^^\^fzx-'j^ 
3 0° s^T-feoT. mmit:ib^3mMmm(Dmi^^^n 
mikm\zm^xhmmmt:§imcmjE't^ r t l 
[0 0 2 5] ^fz. mmn&<DMmmm(Drzi^i-^W}^ 

^mm.'r^<D\z:^9j}^j:m^tf^^x\^^^o ^<^*5, irms 
^^xmMmmi:^-DX^^ ^ ac^isj^fcs^*^^^ 

[0 0 2 6] L-^X^Smtc^Ufci 5t-^ 

m^T^^u>xm<o 0 h i-'^X|¥co^^-+^fe;5Sit^6^ 

-0. 2< (f W • f T) 
- 1. 0< (f W- f T) 
0. 4< (f W - f T) 

[0 0 3 4] ^i^^ (1) , ^tJt^ft^S; (2) fl. Jtt:^ 



m^^mtmmw.tf:^\^\^^W)^'^xmwi(omm^fffj: 

[0 0 2 7] ^:^y^^y'V — h*i^^:r<Dmm:<-J^u> 
(^ix^^X|¥^:E(DiEg*T;^co]/>XS¥^iag$^, JEt^ffi 

:^^hmm^^(Dm^\^m\.x. :ifih2^(Duiyxm^ 

10 ^^>^c5fett±S^^SI^^i^^,<^:V^5 2pX-Aix:/XTfc 

gaS$tb5Ai^^XI¥f^i^f&tc^LTa^«iJgF<h LTV^ 

[0 0 2 8] ^LTiEl^^-XSf^aa-§3?^i:B*f;^«r^"t-5 
^2, l|3 l/>^Xi¥(7)2oc?DiEl/>'Xi¥tc^>tiJUT. ^ 

<^5'fe(ZP-ir(0^3 i/vXi¥^>fett^B&Mii:/c^::5^f^{c^ 

[0 0 2 9] r(DS*65^e^:?5fx^:/y — K^>rX(DM 
J^X— Al/>^X(D^{|!ltc:i(XMMlE(7):rcJ6cD@^(D||4 
20 ^^X|¥S^#^;pbTKHX^^A*f^-M:EbTV^5o 

4 i->-XSftc J: ^ . U-C^^^^flc(^^>j^^tttc J: 

[0 0 3 0] *^§g(^Si®j«ti«tg^:^U/cX-^lx^- 

2u>^xmt^ jE(Dmi^ti^m'r^m3u>':?cmt. ie 
^fz\^'k(Dmm:^^^'r^m4 u>^xm(D4o(Dui^x 
mc^ox^:ffy^>czfv — h*^4 :f(Dmmx— m.u^^x 

[0 0 3 1 ] ^{b\zm2u>xm(D'^:^j&m 

Mfj::^\^\z^Wi^'\t^m3 iy>xm(D^m-^m^^b^ < 

LT. ^^mm(D4^mit^mm\^x\^^^. 

[0 0 3 2] ^?^m(Dnmti-^mw}mmmm^^i.fz 

40 [0 0 3 3] [Ai] jj:ni^tmmmc^^f^±m<om 
^ti^iv f F w. f F T. mmm 3 u>xm(Dm^mm 

Srf 3i:Vfzt^^ 

/ i FW< 1.0 (1) 

/f FT< 0. 2 (2) 

/f 3 < 2. 0 (3) 

«^ <S:t/a5tffite::fcMt5^1 l/^/X|¥^^2 l^^XS¥o 
50 -a^^^^.^SSgW f F w, f F T i: . lj:.^^hmm^(n>MM. 
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[0 0 3 5] (1) , ^ft^ (2) , RXf^i^^ 

(3) IdioT. J£:ftffi. 5:t/M^ffil;i*5V^-C. MtbM 
B&iiii:/i:^|6l(j:^it)-r5^ 3 ^>'Xp 

[0 0 3 6] ^*x?>oK*#Sr«JE&-r5ffl5f;^iaSi:-r 

- 0 . 4 < ( f W • f T) / 

0. 5<P 3< 2. 0 

-0. 4<P4<0. 8 

[0 0 3 8] ^{^^ (4) 14. ^4 ^VXS^W^|,^.SgSt 
f 4 j£:ftffii:M]fiffi<C>;m,^£&gtf W, f r(DifQmW- 
*9tt»Jt^a^-r^S-efcoT. ^frS; (5) 20 

(6) ^3 U'>'X»su5f^4 ^'>'X»©-<yyy<- 
[0 0 3 9] *BBJI4. JiKEro^feft^ (1) . 
(2) . SLXf^W^ (3) ^^^-r5H*T;^iagi: Lfc 
±x\ $feicrixP>ro*«=S; (4) . (5) . 2& . 

o:*{4=s: (6) citSoT. mm^4 ui^xm<Dmm:f]^ 

iS:^-r5r tl^lioT. ^3 U'>'X»?r3t|fii:B&Si£* 

10040] [A3] ^5^(OMSffilc*5(t^^,-«SgSISr 
llc«*&{bL. WIEHlu^-XaP, ^2UVX«f. JgrU 
-C»3 uvX»(0«ffiJR^ia:Sr^rtt^ttI 1.12. 

1 3 t Vtctt. 

-2. 0<Il/I2<-0. 5 (7) 

-0. 2< I 3/1 2< 0.6 (8) 

[0 0 4 1] (7) (iSfrlsmi W-vXI^tWIE^ 

2 ^'>XI¥(C-oV^-C. (8) JiMIE^SWVXp 
t*(rlBf?2 i-i^X»l::ov^T03S3SSSlc*3»t5«ffiHKM 4o 

mw(om.<ott^M&-r^^X'h^o (7) ic^o 
^mnwxmmmAi&^^mt^i^xoicm^i^x^ rtv 

[0 0 4 2] (8) ClioTmJlE^S U-i^X 

S¥<^«ffi«ZM#i!C(^1i:S:H9fe» 2 v-^-XSIOi^SHZM^ 
WL<r>m t Jt'^T^iS * v^ffl[ t 5 J; 5 l-fflt^ UTV^ 




#B8¥^1 1-5 2 2 4 5 



Sritti?e*)^ai: LTV^So r <^ J: 5 l-^ 3 Ui^Xg^roil 
'C>Sc^A*:*:#< ur. rwM3 Ui^Xl^co^Kift^/i^ 

^i^^tL-C. ^>-X|¥<^«^*i:SSr+5)-lJ:'>/i< U 

[0 0 3 7] [A2] ttIIS^4 V'^'Xpli. />/£< t 
lti:<D2EU>'Xt^u:^XS:-g-A/-Ci3»). SE^4l^>'X 

p(D;|R^Sgg|Sr f 4 t L. *:^^^<^M]Sffit^t3tt5», 
.^Mmi T^H^M^^tL^X. rcDi:#(Dflufel|3 
XS|i:^4 i/i^Xp^J'^yyx^— /kfpSr^tu^tuP 3, 
P4 i: Ufctt 

f 4 <0. 8 (4) 

(5) 
(6) 

X»««ffiiR|i«»©ffi(C|4^tv^tT.;*:t< Lfc!9/h$ 

So 

[0 0 4 3] rtbe)»^frS;iir®iS^?r$iJ;^LT# 
^:^x»©^#^ffiiR^Srii9»::8S:Si-5 r t J; •) . 

V fcffil-r ^, fe<D^<4^ Sr«^ L fcb O T- *) 5c 

[0 0 4 4] Na. mUmmMl^4\ciiV^x. mll5^2 
^'>'XSfi:^IEf^3 i^v-XSfw^^icKib-croKPBri^ 

^kuT^^^iv^:i^ ^tiib><Du>'xm<Dmm^mt^^x 

[0 0 4 5] ::tt?>©ui^XMiBSrgE{k§-e:-flE«lc|S 

[0 0 4 6] i^. m2u>:<mtm3\^>xmi:mm^ 
^ur-^W^-^l!)^*s^vxs^s;^cfcv^T. rtT.e> 

(DU>'Xg^SrlO(75^^'Xp (fffc'i^2 Ui^Xi^ir/i 
So ) tb-Cffii9Sv\ Sfttj|«©i^{J:^»$-fr5^3 
»X||^||2 I'^XS©— gprou^^Xgfi: urSiO® 

[0 0 4 7] r®t#B4 U>XS¥(4»3 U>'Xi¥i:;'i 
9. :*:%e^tt^«:i:LT:3o©U'>'X»J;«)^SX-A 

UVXi b-rit«9fi^5ii:dST-^So 
M»)«««t6tr=tbfcX-ixi/VXwS*«^(4. 

5^3 u^-xi^i ij^^^n. iK^^ti^hmmi^^com 
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[0 0 4 81 CA4] m!mm2u>xm}^^f^mx^m 

^UfcM£^:b•^l/>'XJ:^9J5eoTV^5r^T•^-5c 

[0 0 4 91 [A 5] tt!mm4u:^:<mi^mi^mi^mm 

* r&] fc^ :^X i: jCiOj® ^ ^t IE V- >X <!: Sr 
[0 0 5 01 [A6] ifeft{l!lJ:«9iil{c:frrlBSl ix:^Xp 

[0 0 5 1 1 ^(DXolc:^-:^T^:fV — V^ 

factor. it^^ffi^T*Sie^*SE!iffi«6$S«tgSr*b 
fcX-Au>^X^^3^UTV^5o 
[0 0 5 21 f^. ^^^co— $|5<^U':^Xi¥;6s^tti:Sa: 

r^fe^J ^2 4^(^111 2:§- (1 9 9 5^12^) 
[0 0 5 31 >t^^c^^2gttt^^UT«t^^{i-r>5?F^0O 

Y (E) , AZ (E) f^. fe^co^ig^^:b-rili:^Sr 
a>. A*re_hCO^j»COAmg^^^t";^M^^ (R. 

[0 0 5 41 AY(E) = - (E/2a' )[(AE) +tan 
2co {3(VE1) - (VE2)}+2Rcos tan 6> { 3 
(IIIE) + (PE)}+ R2 (2+cos 2<f>)(IIE)] 
AZ(E) =-(E/2 a •)[2Rsin 0 tan o>{3(III 
E) + (PE)}+ R2 sin2 <f»(IIE)] 

^W)5.^%m(Om. ^tz (AE) , (VEl) , (VE 

2) , (HIE) , (PE) , (HE) \t.m^L^i\^m^>wc 

(1/R) y2 



X = 



1 - (Y/R) 2 



^ct5^-r^bTV^5o X TD-OXJ rxiO-fj Sr 
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[0 0 5 51 tZXm2 BJiZ^-rXol^. %^^(D^(0 

39^if^mmmi(Dm^m\^^x^<DXf>{zmio^ti^, fj::i6 

[0 0 5 61 (AE) =-2(a' a -ax ) 
(VEl) = {a' A Vb -aA (Va +Vb ) } - 
{a' A IIIb -aA (IIIa +1118)} 
(VE2) =a' a Pb -aA (Pa +Pb ) 
(III E) = {a' A IIIb -aA (IIIa +IIIb ) } - 
{ a' aIIb- aA (IIa +11 b )} 
20 (PE) =a' A P B-aA (Pa + Pb ) 

(HE) = {a' A IlB-aA ( IIa +IIb )} - 
{a' A Ib -aA (Ia+ Ib ) } 
:^rr\ (AE) f^i^.^.^®j, (VE 1) 

(VE2) \:^m^L^mmmimms hue) i^m^t^ 

^^flXM. (PE) fi{S>il^«l®?«ft, (HE) fi{i.L^=r 

[0 0 5 7] :^mm(Dmmmmmm^^i.fz><-j>.u> 

Xf±, ±m<ox^fm^t-t^:it{c^^x. CcOj;5 

[0 0 5 8] »ctc^^3^(^^Mii5SM€r^-ro mmmm 

0il^C^3V^Tr i fl^^{ilJ:'9j(l{w^i#gOU>'X®0 
ft^^^. d i Jii^^{ii|J:|9»i#@cr)lx:xX|?Xr5^ 

>'XcO;^^;^cr)ffl^^<Jrr 5^^|g[T*fc5o Xttra!cD^^ 

[0 0 5 9] X. ^mmmm^i-i^xm(D^'L-U(Dm^ 

40 3fettiSii[irrpI^YWib. B, C, D, E^^tl^ix 
[0 0 6 0] 

[^U 

+ by4 +cy^ +dyS +ey10 



[0 0 6 1] 

[^11 



50 



(7) 
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^mW-l 1-5 2 24 5 
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f 28. S0^7 7. 3 7 / Fno 3. 3 — 5. 8 



1= 
1= 
3= 

4= 
5= 
6= 
7= 
8= 
9= 



rlO= 
rll= 
rl2= 
rl8= 
rl4= 
rl5= 
rl6= 
rl7« 
rl8- 
rl9= 
r20= 
r21= 
*r22= 
r23» 



143. 37 
-1223. 08 
74. 35 
19. 28 
-347. 13 
40. 29 
29. 00 

128.02 
32.92 

S75. 99 
14. 97 
32.28 
50.11 
11.87 

38. 50 
19. 03 
-114. 07 
0. 00 
-43. 56 
77. 98 
58. 24 
-29. 05 



d 1= 


3. 80 


a 1=1. 60311 


V 1 = 


60. 7 


d 2= 


0. 20 








d 3= 


1.50 


& 2=^1.80610 


V 2= 


41. 0 


d 4= 


9. 20 








d 5= 


1.30 


n 3^1.71300 


Y 3= 


53.8 


d 6= 


0. 20 






d 7= 


5. 10 


n 4»1. 80518 


V 4= 


25.4 


d 8='^«1 






49. 6 


d 9» 


3. 00 
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